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Introduction 

In conjunction with the Section 13(a) Water Assessment conducted by the 
Missouri River Basin Commission, a water-supply study of the Yellowstone River 
Basin was required to estimate future streamflows associated with two emerging 
energy technology scenarios. Operation studies from the Yellowstone River 
Basin and Adjacent Coal Area Level B Study year 2000 recommended plan were used 
to determine baseline conditions against which the streamflow effects of 
emerging energy technology development could be assessed. Coal gasification 
plants were deleted from the recommended plan for this purpose. The 
Yellowstone Level B operations studies revealed water-supply shortages in the 
Yellowstcne River Basin in the year 2000 because the reservoirs proposed in the 
recommended plan were operated as run-of-the-river reservoirs. These 
operations studies were modified to reflect reservoir operations necessary to 
provide for all development stipulated in the Yellowstone recommended plan. 

As indicated above, streamflow depletions from two emerging energy 
development scenarios were considered in the Section 13(a) Water Assessment. 
These scenarios are the Section 13(a) Baseline and the Department Of Energy 
Accelerated Synfuel Scenarios. Three water-Supply alternatives were considered 
as sources for the water required for the emerging energy scenarios. An 
operation study was run for each scenario-alternative possibility in order to 
assess effects upon streamflow at selected gaging stations. The water-supply 
alternatives are described briefly below: 

Alternative 1 (Nearest Water Source)--This alternative considered using 

the nearest source of surface water available after the Yellowstone Level 

B Study recommended plan for the year 2000 had been implemented. If 

remaining streamflows were inadaequate for emerging energy development 


requirements, irrigated land would be removed from production to provide 


the required water. 

Alternative 2 (Hardin Aqueduct)--Considered here wasS water released from 

storage in Yellowtail Reservoir on the Bighorn River which would be 

diverted from the river near Hardin, Montana, and transported by pipeline 

to several of the plants. Other plants would still rely upon the nearest 

source of supply under this alternative. 

Alternative 3 (Miles City Aqueduct) --Under this alternative, those plants 

not receiving water from the nearest source of supply would utilize the 

Miles City Aqueduct. As in alternative 2, water would be released from 

storage in Yellowtail Reservoir but the diversion point would be on the 

Yellowstone River near Miles City, Montana. 

The following maps (figures 1-6) show the location of plants and pipelines 
for each emerging energy scenario by alternative. 

Methodology 

Operation studies have been used in the past by the Bureau of Reclamation 
as a tool in addressing water-supply problems. For this assessment, the 
operation studies were conducted using the computer program OP STUDY, the same 
program as was used for the Yellowstone Level B Study. 

In developing the operation study programs, the drainage area of the 
Yellowstone River Basin and input data were considered as follows. 
Drainage Area 

The size of the Yellowstone Basin made it necessary to divide the basin 
and run two separate operation studies. The Bighorn River Basin including the 
drainage areas of the Wind, Shoshone, and Greybull Rivers was considered in one 
study while the main stem of the Yellowstone River including the drainages of 
the Stillwater, Clarks Fork, Tongue, and Powder Rivers waS considered in the 


other. Table 1 lists the stream gaging stations used in the operation studies 
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FIGURE 2 
COAL CONVERSION PLANTS AND AQUEDUCTS - MONTANA AND WYOMING 
ALTERNATE 1 - DEPARTMENT OF ENERGY LEVEL 
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FIGURE 4 


COAL CONVERSION PLANTS AND AQUEDUCTS - MONTANA AND WYOMING 
ALTERNATE 2 - DEPARTMENT OF ENERGY LEVEL 


a: 
RIV 
<5 


GLASGOW AQUEDUCT 
14 CFS 


part 


pecs 


WELDON AQUEDUCT Yeo 


13 CF 
= ON YELLOWSTONE 


RIVER AT SIDNEY 


10 0 10 20 40 
SS 
miles 
yet’ 
Billings GS 
W AN oF Harding 
13 CFS mT1CFS 


BILLINGS PLANTS 


PF, 


Pa 
« ¥ 


YELLOWTAiL RESERVOIRY A? 


MOORHEAD RESERVOIR 
MONTANA__ 


f WYOMING 
LEGEND 
“kK, AQUEDUCT ie 
’ DE SMET 
NOUrieMTion Ate A TAREE HE ! 
NT BRANCH ON BELLE FOURCHE 
© GAGING STATION 2} 


AT STATE LINE 


FIGURE 5 
COAL CONVERSION PLANTS AND AQUEDUCTS - MONTANA AND WYOMING 
ALTERNATE 3 - SECTION, 13(A) BASELINE LEVEL 
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while figure 7 indicates their locations. 
Data 

Three general categories of data were used in the operation studies. 
These are: 

(1) average flows at 1975 level of development; 

(2) future depletions; and 

(3) reservoir operation data. 

Flows associated with the 1975 level of development were presented in the 
Yellowstone River Basin and Adjacent Coal Fields-Depletion Study, USBR, 
November 1976. Flow data for the years 1939-1975 were utilized in this 
assessment, thus, averages shown in the 1976 study are not identical with those 
used here. The addition to the operation studies of reservoirs proposed in the 
recommended plan of the Yellowstone Level B Study necessitated inclusion of 
1975 level inflows to these reservoirs. Two additional gaging stations were 
used for this purpose. These stations were located on Clear Creek near Arvada, 
Wyoming, and the Tongue River near Decker, Montana. AS was done with the other 
stations, 1939-1975 average flows at both stations were adjusted to the 1975 
depletion level. The streamflow at Decker was derived from the flow below the 
Tongue River Dam and the change in contents of the Tongue River Reservoir. 
Future streamflow depletions resulting from implementation of the Yellowstone 
recommended plan were projected by the Yellowstone Level B State Study Teams. 

Projected streamflow depletions from five consumptive water uses were 
considered. These were: 

(1) irrigation (Surface or ground water); 

(2) energy production; 

(3) municipal; 


(4) industrial; and 


(5) livestock. 


TABLE 1 


SELECTED GAGING STATIONS FOR OPERATIONS STUDY 


Nane 
Yellowstone River near Livingston* 
Stillwater River near Absarokee* 
Clarks Fork of Yellowstone at Edgar* 
Yellowstone River at Billings* 

Wind River below Boysen Reservoir 
Greybull River at Basin 

Shoshone River at Byron 

Bighorn River near St. Xavier 

Tongue River at Miles City* 
Yellowstone River at Miles City* 
Powder River at Arvada* 


Powder River near Locate* 


Yellowstone River near Sidney* 


Station Number 


6-1925 


6-2050 


6-2085 


6-2145 


6-2590 


6-2775 


6-2850 


6-2870 


6-3085 


6-3090 


6-3170 


6-3265 


6-3295 
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Future streamflow depletion estimates for the Section 13(a) Assessment were 
provided by the Missouri River Basin Commission. The States of Montana, 
Wyoming, North Dakota, and South Dakota located these projections by gaging 
station. Tables 2-6 summarize the selection of candidate areas for energy 
development as identified by the States. The water consumption from these coal 
conversion plants, associated mines, and the elements of the Yellowstone 
recommended plan provide the estimated total depletions for the year 2000 in 
the Yellowstone River Basin. 

The depletion data in the Section 13(a) Assessment are arrayed on an 
annual basis while the operation study and streamflow data were arrayed by 
month. This transformation required a procedure to distribute the data on a 
monthly/annual basis. Criteria for this procedure were developed by the Bureau 
of Reclamation and are discussed in the criteria section of this report. 

The three major reservoirs in the Bighorn River Basin are: (1) Boysen 
Reservoir; (2) Buffalo Bill Reservoir; and (3) Yellowtail Reservoir. These 
Bureau of Reclamation Reservoirs were operated using current 
elevation-area-capacity relationships and the most recent operating criteria as 
presented in the criteria section of this report. Operation studies of these 
proposed reservoirs were made by the States and the Bureau of Reclamation in 
order to establish operating criteria for these reservoirs. 

Reservoirs proposed for the Tongue River are: (1) Prairie Dog; (2) South 
Fork Tongue; and (3) New Tongue. The Prairie Dog and South Fork Tongue 
Reservoirs were combined and operated to regulate the Tongue River flow at 
Decker, Montana. 

The four Powder River Reservoirs are: (1) Hole-in-the-Wall; (2) Crazy 


Woman Creek; (3) Clear Creek; and (4) Moorhead. Hole-in-the-Wall and Crazy 
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Woman Creek Reservoirs were combined and operated to regulate the 1975 flow 
level of the Powder River at Arvada, Wyoming. Existing operation studies of 
these proposed reservoirs, previously done by the State and the Bureau of 
Reclamation, were used as examples to establish the operating criteria 
presented in the following section. Area-capacity relationships were not 
available for some of these reservoirs; thus, estimates of evaportion were made 
based upon average end-of-month storage content and average water-surface area. 
This evaporation average was then applied to each year considered. Table 7 
shows the average evaporation from an average surface area for each proposed 


reservoir. 


Operating Criteria 
Monthly Distribution of Irrigation Depletions 


Montana--Calculations used to compute irrigation depletions for the year 
2000 recommended plan of the Yellowstone Level B Study in Montana are discussed 
below. 

Depletions for each of the four planning areas were calculated based upon 
each area's climatic characteristics and cropping patterns. Such data were 
available from previous Bureau of Reclamation planning studies. Table 8 
provides an example of how these irrigation depletions were computed. The 
first five lines of this table show how the monthly distribution for depletions 
was established. Various Bureau of Reclamation Definite Plan Reports (DPR) 
were reviewed for information concerning diversion and return flow patterns for 
different areas throughout the Yellowstone Basin. From these, monthly 
distributions were established. 

Following is a line-by-line description of table 8: 

Line 1 - A monthly percentage distribution of diversions based upon 


information from the appropriate DPR 
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Line 2 - Shows monthly diversion requirement in acre-feet per acre from 
the DPR 
Line 3 - A monthly percentage distribution of return flows based upon 
information from the appropriate DPR 
Line 4 - Shows monthly return flows in acre-feet per acre from the DPR 
Line 5 - Difference between lines 4 and 2 giving depletions from DPR 
information 
Line 6 - Shows monthly depletion distribution for the Yellowstone River 
main stem (Livingston to Sidney, Montana) 
Line 7 - Shows monthly depletion distribution for the Stillwater River and 
Clarks Fork of the Yellowstone 
Line 8 - Shows monthly depletion distribution for the Bighorn River 
Line 9 - Shows monthly depletion distribution for the Tongue and Powder 
Rivers 
Wyoming--The irrigation depletions used were those developed for Wyoming 
in the Yellowstone Level B Study. These are shown on a percentage basis by 
month in table 9. The procedure used in this monthly distribution was the same 
as that used in deriving lines 8 and 9 of table 8. 
Wyoming has both ground water and surface water irrigation development. 
The monthly percentage distribution of return flows as presented in table 9 is 
for ground water irrigation. This distribution is the return-flow percentage 
from ground water which is considered as a surface water return. These 


return-flow percentages came from the Bureau of Reclamation's Hanover Bluff 


Unit-Definite Plan Report 


Monthly Distribution of Energy Depletions 


Montana and Wyoming--Water depletions for use in energy processing within 


the area addressed by the Yellowstone Level B Study were quantified on an 
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annual basis. These annual depletions were transformed to a monthly format 


based upon the following percentage distribution: 


Month Percent of Total 
January 8 
February 7 
March 8 
April 8 
May 9 
June 9 
July 10 
August 10 
September 7 
October 8 
November 8 
December _ 8 
Total 100 


The water used for mining, dust control, and reclamation of strip-mined 
land was assumed to be provided by the same systems that provided water for the 
coal processing plants. Water consumptively used for reclamation was assumed 
to have the same monthly use as irrigation depletions, while water 
consumptively used for mining and dust control was assumed to have the same 
monthly use as the energy processing. The water consumption for mining, 
reclamation, and dust control for Section 13(a) and DOE Year 2000 Scenarios is 


shown in table 10. 
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Monthly Distribution of Municipal Depletions 
Montana and Wyoming--Annual depletions for future municipal water needs 


within the Yellowstone Level B Study Area were distributed on a monthly basis 


as indicated below: 


Month Percent of Total 
January 3 
February 3 
March 6 
April 7 
May 10 
June 10 
July 21 
August 14 
September 9 
October 9 
November 4 
December ee! 
Total 100 


Monthly Distribution of Industrial Depletions 
Montana and Wyoming--Annual depletions for future nonenergy industrial 


uses of water within the Yellowstone Level B Study Area were distributed 
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monthly based upon the following: 


Month Percent of Total 
January 8 
February 7 
March 8 
April 8 
May 9 
June 9 
July 10 
August 10 
September 7 
October 8 
November 8 
December _ 8 
Total 100 


Monthly Distribution of Livestock Depletions 
Montana and Wyoming--These depletions are partly the result of direct 


consumption with the remainder being evaporation. In the operation studies it 
waS assumed that livestock depletions came directly from stockponds which 
depleted the natural flow of a stream during the spring runoff when they 
filled. Thus, it was assumed that 50 percent of the livestock depletions from 
streams occurred in May with the remaining 50 percent occurring in June. 
Applicable evaporation rates depended upon the climate of the area in question. 
Information on evaporation rates were obtained from the following sources: 

(1) the Climatic Atlas of the United States; 

(2) the MRB Comprehensive Framework Report, Vol. 6, Plate 10; and 


(3) various USBR definite plan reports. 
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Reservoir Operation Criteria 


Three m ,or existing reservoirs were operated using 1975 Bureau of 


Reclamation operating criteria and appropriate inflows as follows: 


Boysen Reservoir 


(1) 


(2) 


(3) 


(4) 


(5) 


Starting in October, estimate a uniform water release through January 
ending with a reservoir content of 580,000 acre-feet 

Release in February a quantity of water equal to January releases 
Assume that 100 percent of normal runoff is to occur after March l. 
Make uniform reservoir releases such that the reservoir will be full 
at the end of July. Releases in March must not exceed 135,000 
acre-feet. 

In July, do not exceed full reservoir content of 802,000 acre-feet 
Release inflow in August and September, but not less than 72,000 


acre-feet in August and 71,400 acre-feet in September 


Buffalo Bill Reservoir 


(1) 


(2) 


(3) 


After reservoir storage peaks in June and July, release water needed 
for irrigation through September 

Starting in October, release water at a uniform rate such that 
reservoir storage drops to 200,000 acre-feet by the end of January. 
Releases should not be less than required for irrigation and 
powerplant capability. 

Assume 100 percent of normal runoff is to occur after February l, 
filling the reservoir to capacity by June. Releases from the 
reservoir should be such that minimum storage in April is 169,000 
acre-feet. The reservoir should not spill until April with most of 


the spill coming in June 
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(4) 


(5) 


Make minimum river releases at the dam of 50 cfs and at Heart 
Mountain Powerplant of 200 cfs 


The maximum reservoir content is 423,900 acre-feet 


Yellowtail Reservoir 


(1) 


(2) 


(3) 


(4) 


(5) 


Make uiform releases from January through March bringing reservoir 
storage down to 805,000 acre-feet, assuming a forecast of 100 percent 
of normal inflow 

Assuming a forecast of 90 percent of normal inflow, make uniform 
releases from April through June such that the reservoir fills to 
capacity in June 

With storage at the capacity of 1,116,000 acre-feet, make releases in 
July to bring storage down to 1,068,000 acre-feet 

From August through December, release inflows and stored water 
necessary to draw the reservoir down to 980,000 acre-feet in December 
Minimum monthly power releases are made to hold a firm monthly power 
output from January through December of 40.3, 40.0, 44.6, 45.2, 41.4, 
44.1, 42.0, 44.7, 45.2, 53.9, 51.6, and 44.1 million killowatt hours, 


respectively 


Proposed Reservoirs 


Operation of the reservoirs proposed in the recommended plan of the 


Yellowstone Level B Study was identical for each. The operating criteria are 


as follows: 


(1) 


(2) 


From November through February, inflow was passed through the 
reservoir if the inflow was greater than downstream water demands and 
instream flow requirements. If the inflow was less than downstream 
demands and instream flow requirements, releases were made from 
storage to make up the difference. 

From March through October, only enough water to satisfy downstream 
needs was released with any excess inflow being stored. An instream 
flow release was made to keep water in the stream. 
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(3) Instream flows from the reservoir were set at either 80 cfs or 50 cfs 
reflecting the approximate instream flow that could be stored in the 
reservoir after all other demands were met. 

Results 
Projections of depleted streamflows based upon the operation studies are 
summarized in the tables which follow this section. The tables include a 


calculated flow record for each emerging energy technology scenario and 


water-supply alternatives considered in the Section 13(a) Water Assessment. 
Gaging stations for which such tables were calculated are indicated by an * on 
table l. 

Average annual flows at selected gaging stations in the Yellowstone Basin 
are shown in tables 11 and 12. Streamflow depletions due to energy development 
which are in excess of the depletions indicated in the recommended plan of the 
Yellowstone Level B Study are also shown. 

Under water supply alternatives 2 and 3, water for emerging energy 
technology development was pumped from the Bighorn or Yellowstone Rivers. AS 
shown in table 11, flows in the Yellowstone at Sidney, Montana, exhibit nearly 
identical depletions under all three alternatives. At Miles City, Montana, 
depletions from the Yellowstone vary according to the point of water 
withdrawal. Operation studies for alternatives 2 and 3 indicate that the 
associated water depletions would leave very low flows in the Yellowstone River 
in some months during dry years. These low flows could be augmented if the 
Bighorn River reservoirs were operated differently. In this assessment, these 
reservoirs were operated primarily for flood control and power generation. 
Years having subnormal spring runoff can be predicted from snow surveys, in 


which caSe power generation could be decreased to support instream flows. 


Fa | 


AVERAGE ANNUAL 


Plan 


Yellowstone 
recommended develop- 
ment minus gasifica- 


tion 
Alt. 
Alt. 
Alt. 
Alt. 
Alt. 


Alt. 


NOTE: 


1 WRC Baseline 
L DOE 
2 WRC Baseline 
2 DOE 
3 WRC Baseline 


3 DOE 


TABLE 11 


FLOW AND DEPLETIONS FOR VARIOUS PLANS--1,000 AF 


Yellowstone 
at Sidney 

Flows Depletion 
7,770 0 
7,726 4h 
7,664 106 
75/2) 45 
7,662 108 
7,725 45 
7,663 107 


WRC - Water Resources Council 


DOE - Department of Energy 
Alt. 1 - Water from nearest source (Tongue and Powder Rivers) 


Alt. 2 - Water from Bighorn River 


Yellowstone 
at Miles City 
Flows Depletion 
75399 0 
7,212 24 
7,546 me, 
7,554 45 
7,496 103 
7, 580 19 
75207 12 


Alt. 3 - Water from Yellowstone River 
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Yellowstone 


Flows 


5,189 
5,184 
5,177 
5,184 
5,177 
5,184 


Bry a, 


at Billings 


Depletion 


12 


TABLE. 12 


AVERAGE ANI’ 'AL FLOW AND DEPLETIONS FOR VARIOUS PLANS--1,000 AF 


Powder Powder Tongue 
at Locate at Arvada at Miles City 
Plan Flows Depletion Flows Depletion Flows Depletion 

Yellowstone 
recommended develop- 
ment minus gasifica- 
tion 314 0 156.1 0 210 0 
Alt. | WRC Baseline 294 20 156.1 0 204 6 
Alt. 1 DOE 267 47 156.1 0 168 42 
Alt. 2 WRC Baseline 314 0 156.1 0 210 0 
Alt. 2 DOE 314 0 156.1 0 210 0 
Alt. 3 WRC Baseline 314 0 156.1 0 210 0 
Alt. 3 DOE 314 0 156.1 0 210 0 


NOTE: WRC - Water Resources Council 
DOE - Department of Energy 
Alt. | - Water from nearest source (Tongue and Powder Rivers) 
Alt. 2 - Water from Bighorn River 
Alt. 3 - Water from Yellowstone River 
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An analysis of water use from reservoir storage under conditions of normal 
and low runoff was conducted. Tables 13 through 15 contain storage and 
drawdown data for eight reservoirs in the Yellowstone Basin. Table 14 
illustrates that during the low-runoff year of 1961, additional releases from 
Boysen Reservoir could have been made to support streamflow on the Bighorn 
River below Yellowtail Dam and also on the Yellowstone River below the mouth of 
the Bighorn. Also, the storage provided in the proposed reservoir on the 
Tongue River is completely utilized during these dry-year conditions. On the 
Powder River, Clear Creek Reservoir uses about 50 percent of its active storage 
content during the dry year while all of the active storage content in 
Hole-in-the-Wall Reservoir is so used and only about 20 percent of Moorhead 
Reservoir storage is used. In summary, Moorhead Reservoir could be siz -¢€ down 
from that proposed in the Yellowstone Level B recommended plan so as to provide 
better use and regulation of water in the Powder River BaSin. 

Under water-supply alternative 1, water for energy development was taken 
from the Tongue and Powder Rivers with regulation by the reservoirs in the 
Yellowstone Level B recommended plan. 

Two reservoirs in the Tongue River Basin, Prairie Dog and South Fork 
Tongue, regulated water to provide all of the water needed for the Yellowstone 
Level B year 2000 recommended plan and both emerging energy development 
scenarios in Wyoming. In conjunction with operating these reservoirs to 
satisfy the water needs of projected energy developments, an instream flow of 
80 cfs was maintained in the Tongue River of Wyoming. The New Tongue River 
Reservoir would provide water storage in Montana capable of providing water for 
the energy development levels specified in the Yellowstone Level B Study as 
well as the Section 13(a) Baseline and DOE Accelerated Synfuel Development 
Scenarios. Also, the New Tongue Reservoir would be operated so as to maintain 


an instream flow of 50 cfs below the dam. 
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TABLE 13 


RESERVOIR CONTENT AND WITHDRAWAL FOR BASELINE 
SCENARIO AND ALTERNATIVE 1-1,000 AF 


Reservoir 
Boysen 
Buffalo Bill 
Bighorn Lake 
Prairie Dog and 
South Fork Tongue 
New Tongue River 
Hole-in-the-Wall and 
Crazy Woman 
Clear Creek 


Moorhead 


Maximum 


Content 


802 


423.9 


261.0 


750.0 


Minimum 
Content 


252 
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Average years 
Lowest Content 


and (Draw Down) 


482.1 (320) 


145.0 (279) 


152. 


36. 


250. 


37. 


239. 


722. 


7 


(363) 


(11.0) 


(70.0) 


(16.7) 
(21.9) 


(27.6) 


Year 1961 
Lowest Content 


570. 


48. 


483. 


15%. 


46. 


3 


2 


4 


and (Draw Down) 


(232) 
(376) 


(632.6) 


(31.54) 


(273.5) 


(44.5) 
(82.9) 


(104.7) 


TABLE 14 


RESERVOIR CONTENT AND WITHDRAWAL 
FOR DOE SCENARIO AND ALTERNATIVE 1--1,000 AF 


Average Years Year 1961! 


\iaximum Minimum Lowest Content Lowest Content 
Reservoir Content Content and (Draw Down) and (Draw Down) 

Roysen 802 252 482.1 (320) 570.3 (232) 
Buffalo Bill 423.9 48.2 145.0 (279) 48.2 (376) 
Bighorn Lake 1,116 483.4 1327 (363) 483.4 (632.6) 
Prairie Dog and 35.0 9.0 
South Fork Tongue 8.0 2S 

47.0 Dbes 35.4 ( 11.6) 14.8 (32.2) 
New Tongue River 320.0 1.4 230.8 ( 89.2) 1.4 (318.6) 
Hole-in-the-Wall and 45.0 5.0 
Crazy Woman 9.0 4.6 

54.0 9.6 S73 16s7) 9.6 ( 44.4) 
Clear Creek 261.0 30.0 226.7 | 34.3) 145.9 (115.1) 
Moorhead 750.0 150.0 718.2 ¢ 3s?) 626.8 (123.2) 


1 1961 was a low runoff year 
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TABLE 15 


RESERVOIR CONTENT AND WITHDRAWAL FOR BASELINE 
AND DOE SCENARIO AND ALTERNATIVE 2 AND 3 -1,000 AF 


Year 1961 Year 1961 
Maximum Minimum Lowest Content Lowest Content 
Reservoir Content Content and (Draw Down) and (Draw Down) 
Boysen 802 252 482.1 (320) 2703.-(232) 
Buffalo Bill 42229 48.2 145.0 (279) 48.2 (376) 
Bighorn Lake 111€ 483.4 752.7 (363) 483.4 (632.6) 
Prairie Dog and 3¢ 9 
South Fork Tongue pave 7) 
47-0 1S 34-51-6959} B76 ( 2954) 
New Tongue River 320-0 1.4 240.9 (79.1) 22:57) “C297: 23) 
Hole-in-the-Wall and 45.0 5.40 
Crazy Woman _ 9.0 4.6 
54.0 9.6 B73" (L657) 9.6 (44.4) 
Clear Creek 261.0 30.0 245.0 (16.0) 197.1 (63.9) 


Moorhead 750.0 150.0 725.6 (24.4) 658.4 (91.6) 


Reservoirs operated under the year 2000 recommended plan of the 
Yellowstone Level cudy in the Powder River Basin included Hole-in-the-Wall, 
Middle Fork Crazy Woman, Clear Creek, and Moorhead. Water was supplied for 
irrigation, energy production, and municipal, industrial, and livestock needs 
below these reservoirs. The operation study for Clear Creek Reservoir 
indicated an area of water shortage above the reservoir. The study showed that 


water for approximately 6,000 acres of irrigated land identified in the year 


2000 recommended plan of the Yellowstone Level B Study would be insufficient 
during years of low runoff. In the DOE Scenario, three coal conversion plants 
with a total annual water requirement of 15,890 acre-feet would be developed in 
the Clear Creek drainage. This would require taking 2,300 acres of existing 
irrigated land out of production in order to provide a full water supply 
without storage. The maximum annual water shortage for energy development was 
7,000 acre-feet. In nearly every year, this shortage occurred during the 
months of July, August, and September. Assuming an annual discharge of 130,000 
acre-feet, which is equivalent to the average annual discharge at the 1975 
depletion level, storage of 21,000 acre-feet of water (three years carryover) 
would supply the water necessary to provide a full supply without taking 
existing irrigated acreage out of production. A similar analysis of the 
Yellowstone recommended plan can be made to supply irrigated lands with water 
from storage during years of shortage, thus, providing a full water supply to 
the entire Powder River Basin. Under the Section 13(a) Baseline Scenario, 
1,600 acres of existing irrigated land would need to be removed from production 
in the Clear Creek drainage if a storage facility was not provided. 

In summary, an adequate amount of water exists in the Yellowstone River 
Basin to supply all recommended developments as projected in the Yellowstone 
Level B Study and the emerging energy technology development scenarios assessed 
in the Section 13(a) Water Assessment, provided that water is regulated by new 
storage or presentiy irrigated land is taken out of production in upper 
drainage areas. This development would result in generally reduced instream 


flows at the gaging stations considered in this assessment. 
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APPENDED MATERIAL 
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Appended Material 


Appended are the results of the operation studies for the Yellowstone 
Level B year 2000 recommended plan and for each of the two energy scenarios 
assessed by alternative water supply. This results in a total of seven 
Operation studies which are presented for each gaging station. The results are 
numbered and arranged by gaging stations; therefore, all of the same number 
summaries are for the same scenario. The statistical analysis of this period 
of record includes the average, median, 80th, 60th, 40th, and 20th percentile, 
and the maximum and minimum. The 80th percentile data were used by the 


instream flow group in their analysis. 
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STILLWATER RIVER AT ABSAROKEE 
2000 Recommend Development Minus Gasif 
This is the MRBC baseline to which energy assessments are added. This is 


based on the Yellowstone recommended plan. 


2000 Recommend and Baseline Development 

This is the water supply for alternative 1 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE Development 

This is the water supply for alternative 1 where the DOE accelerated energy 
development scenario was added to the recommend development. 

2000 Recommend and Baseline from Bighorn 

This is the water supply for alternative 2 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE from Bighorn 

This is the water supply for alternative 2 where the DOE accelerated energy 
development scenario was added to the recommend development. 

2000 Recommend and Baseline from Yellowstone 

This is the water supply for alternative 3 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE from Yellowstone 

This is the water supply for alternative 3 where the DOE accelerated energy 


development scenario was added to the recommend development. 
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YELLOWSTONE RIVER AT LIVINGSTON 
2000 Recommend Development Minus Gasif 
This is the MRBC baseline to which energy assessments are added. This is 


based on the Yellowstone recommended plan. 


2000 Recommend and Baseline Development 


This is the water supply for alternative 1 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE Development 

This is the water supply for alternative 1 where the DOE accelerated energy 
development scenario was added to the recommend development. 

2000 Recommend and Baseline from Bighorn 

This is the water supply for alternative 2 where the Section 13(a) baseline 


energy development scenario was added to the recommend development. 


2000 Recommend and DOE from Bighorn 


This is the water supply for alternative 2 where the DOE accelerated energy 
development scenario was added to the recommend development. 

2000 Recommend and Baseline from Yellowstone 

This is the water supply for alternative 3 where the Section 13(a) baseline 


energy development scenario was added to the recommend development. 


2000 Recommend and DOE from Yellowstone 


This is the water supply for alternative 3 where the DOE accelerated energy 


development scenario was added to the recommend development. 
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CLARKS FORK OF YELLOWSTONE AT EDGAR 
2000 Recommend Development Minus Gasif 
This is the MRBC baseline to which energy assessments are added. This is 
based on the Yellowstone recommended plan. 
2000 Recommend and Baseline Development 
This is the water supply for alternative 1 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 
2000 Recommend and DOE Development 
This is the water supply for alternative 1 where the DOE accelerated energy 
development scenario was added to the recommend development. 
2000 Recommend and Baseline from Bighorn 
This is the water supply for alternative 2 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 
2000 Recommend and DOE from Bighorn 
This is the water supply for alternative 2 where the DOE accelerated energy 
development scenario was added to the recommend development. 
2000 Recommend and Baseline from Yellowstone 
This is the water supply for alternative 3 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 
2000 Recommend and DOE from Yellowstone 
This is the water supply for alternative 3 where the DOE accelerated energy 


development scenario was added to the recommend development. 
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YELLOWSTONE RIVER AT BILLINGS 
2000 Recommend Development Minus Gasif 
This is the MRBC baseline to which energy assessments are added. This is 
based on the Yellowstone recommended plan. 
2000 Recommend and Baseline Development 
This is the water supply for alternative 1 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 
2000 Recommend and DOE Development 
This is the water supply for alternative 1 where the DOE accelerated energy 
development scenario was added to the recommend development. 
2000 Recommend and Baseline from Bighorn 
This is the water supply for alternative 2 where the Section 13(a) baseline 


energy development scenario was added to the recommend development. 


2000 Recommend and DOE from Bighorn 


This is the water supply for alternative 2 where the DOE accelerated energy 
development scenario was added to the recommend development. 

2000 Recommend and Baseline from Yellowstone 

This is the water supply for alternative 3 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE from Yellowstone 

This is the water supply for alternative 3 where the DOE accelerated energy 


development scenario was added to the recommend development. 
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TONGUE RIVER AT MILES CITY 
2000 Recommend Development Minus Gasif 
This is the MRBC baseline to which energy assessments are added. This is 
based on the Yellowstone recommended plan. 
2000 Recommend and Baseline Development 
This is the water supply for alternative 1 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 
2000 Recommend and DOE Development 
This is the water supply for alternative 1 where the DOE accelerated energy 
development scenario was added to the recommend development. 
2000 Recommend and Baseline from Bighorn 
This is the water supply for alternative 2 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 
2000 Recommend and DOE from Bighorn 
This is the water supply for alternative 2 where the DOE accelerated energy 
development scenario was added to the recommend development. 
2000 Recommend and Baseline from Yellowstone 
This is the water supply for alternative 3 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 
2000 Recommend and DOE from Yellowstone 
This is the water supply for alternative 3 where the DOE accelerated energy 


development scenario was added to the recommend development. 
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13A ENERGY ASSESSMENT 
2000 RECOMEND AND BASELINE DEVELOPMEN 


MRBC SEC 


STUDY NO. 


TONGUE RIVER AT MILES CITY 
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YELLOWSTONE RIVER AT MILES CITY 


2000 Recommend Development Minus Gasif 


This is the MRBC baseline to which energy assessments are added. This is 
based on the Yellowstone recommended plan. 

2000 Recommend and Baseline Development 

This is the water supply for alternative 1 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE Development 

This is the water supply for alternative 1 where the DOE accelerated energy 


development scenario was added to the recommend development. 


2000 Recommend and Baseline from Bighorn 


This is the water supply for alternative 2 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE from Bighorn 

This is the water supply for alternative 2 where the DOE accelerated energy 
development scenario was added to the recommend development. 

2000 Recommend and Baseline from Yellowstone 

This is the water supply for alternative 3 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE from Yellowstone 

This is the water supply for alternative 3 where the DOE accelerated energy 


development scenario was added to the recommend development. 
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POWDER RIVER AT ARVADA 


2000 Recommend Development Minus Gasif 


This is the MRBC baseline to which energy assessments are added. This is 
based on the Yellowstone recommended plan. 

2000 Recommend and Baseline Development 

This is the water supply for alternative 1 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE Development 

This is the water supply for alternative 1 where the DOE accelerated energy 


development scenario was added to the recommend development. 


2000 Recommend and Baseline from Bighorn 


This is the water supply for alternative 2 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE from Bighorn 

This is the water supply for alternative 2 where the DOE accelerated energy 
development scenario was added to the recommend development. 

2000 Recommend and Baseline from Yellowstone 

This is the water supply for alternative 3 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE from Yellowstone 

This is the water supply for alternative 3 where the DOE accelerated energy 


development scenario was added to the recommend development. 
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ENERGY ASSESSMENT 
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POWDER RIVER AT LOCATE 
2000 Recommend Development Minus Gasif 
This is the MRBC baseline to which energy assessments are added. This is 


based on the Yellowstone recommended plan. 


2000 Recommend and Baseline Development 


This is the water supply for alternative 1 where the Section 13(a) baseline 


energy development scenario was added to the recommend development. 


2000 Recommend and DOE Development 


This is the water supply for alternative 1 where the DOE accelerated energy 


development scenario was added to the recommend development. 


2000 Recommend and Baseline from Bighorn 


This is the water supply for alternative 2 where the Section 13(a) baseline 


energy development scenario was added to the recommend development. 


2000 Recommend and DOE from Bighorn 


This is the water supply for alternative 2 where the DOE accelerated energy 


development scenario was added to the recommend development. 


2000 Recommend and Baseline from Yellowstone 


This is the water supply for alternative 3 where the Section 13(a) baseline 


energy development scenario was added to the recommend development. 


2000 Recommend and DOE from Yellowstone 


This is the water supply for alternative 3 where the DOE accelerated energy 


development scenario was added to the recommend development. 
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YELLOWSTONE RIVER AT SIDNEY 
2000 Recommend Development Minus Gasif 
This is the MRBC baseline to which energy assessments are added. This is 
based on the Yellowstone recommended plan. 
2000 Recommend and Baseline Development 
This is the water supply for alternative 1 where the Section 13(a) baseline 


energy development scenario was added to the recommend development. 


2000 Recommend and DOE Development 


This is the water supply for alternative 1 where the DOE accelerated energy 
development scenario was added to the recommend development. 

2000 Recommend and Baseline from Bighorn 

This is the water supply for alternative 2 where the Section 13(a) baseline 
energy development scenario was added to the recommend development. 

2000 Recommend and DOE from Bighorn 

This is the water supply for alternative 2 where the DOE accelerated energy 


development scenario was added to the recommend development. 


2000 Recommend and Baseline from Yellowstone 


This is the water supply for alternative 3 where the Section 13(a) baseline 


energy development scenario was added to the recommend development. 


2000 Recommend and DOE from Yellowstone 


This is the water supply for alternative 3 where the DOE accelerated energy 


development scenario was added to the recommend development. 


103 


5°100h 
S*tneit 
0° 1796 
2°Aae8 
F°9ETl 
Q°96nS 
9°S608 
N°OLLL 


2°6966 
l°2616 
R° 1658 


0° 8686 
S*Trett 
7° 0S68 
p°sole 
1°0S96 


0° L796 
O° TER 
g°L6stt 
2°ARSR 
S°2l6l 


L°9RHB 
s°L00h 
2°06th 
h*90R9 
8° 96rS 


e°ssle 
F°OstL 
O° Q06h 
R°199G 
2°918S 


2° 86ee 
9°S608 
S°1NTR 
n*2019 
T°s9¢9 


T*/6£6 
6°hga9g 
OS EERE 
f° ntRo 
S°dintt 


2*GHOL 
2° LE 2S 
o°nelth 
Q*26NG 


Wink 


“hO/SOT/EL 


£°AGe 
L°tes 
S°6Lh 
T°82nh 
9°Sss 
Le ees. 
2 See 
LO EGS. 


Gect 
97995 
L°tss 


R° 6S 
6°S9F 
7° 90S 
pe ogn 
O° lar 


2° sah 
e°neh 
R° Oph 
T*6re 
9°2eCs 


L*nen 
Be ses 
5°RSe 
A ° hot 
T° 605 


9°Se2n 
6° TSS 
NOLS 
O°sas 
F° Fas 


2°955 
9°ScF 
T°GAr 
GtLL2 
2°992 


L°a9n 
6° 02h 
A° 09S 
Lees 
T°R2h 


R* HHS 
G*éLh 
n°engs 
P° Hs 


330 


6° Pos 
2°699 
hens 
S°Tos 
T°9nh 
R°eRas 
O° tlt 
T°OLh 


0°02 
T°629 
9*hag 


L°699 
h° 199 
6°60S 
O* TL 
R°hT9 


n° Shs 
O°Lth 
2°9Ch 
S°Shh 
$°09h 


9°Sln 
g°s2c 
6° RLS 
2° l6s 
6° nes 


6°80S 
T°9nh 
hogs 
S°*Sgh 
PRES 


6° SRS 
2°nds 
S°t0s 
LIGSD 
Leach 


6" TSS 
6701S 
GS" 60S 
S° hhh 
StLih 


1° 06h 
Seppe 
6° hOs 
W2SS 


AQK 


Sats 
5" 06R 
2°09 
§°9nS 
pein 
hag 
T°Slh 
2° 90h 


T°ot 
Le TES 
Qg°0n9 


| ee a A) 
5°068 
e°tes 
T°Clh 
o°1n9 


s° es 
2°ag9¢E 
2°2e9 
R°OTh 
6°s Th 


p°2ns 
T°6SS 
S°otgs 
EL OLR 
9°S9¢ 


£°ren 
h*6S$ 
e°cle 
n° oes 
e° Pre 


Ft AOS 
T° 16S 
2°a1e 
C°aogh 


e°Get 


e°2es 
£°909 
N°R9S 
0°N9h 
ne inn 


9°19h 
6°608 
$°9nS 
p°ess 


130 


p° On 
a°Rtl 
0° Aer 
9° rss 
| Se ett 
6°Sht 
SS/ee 
O°OTs 


0°60 
O° 0eh 
R*26r 


9° lhh 
2°96h 
T° Leg 
g°sne 
e°r09 


R°ELS 
"°Sot 
p°sns 
o°ncs 
e°Ses 


p°09¢ 
9°S6e2 
4°28 

T°rt 
g°sst 


£°SGF 
T°Sse2 
WUE 
T° lot 
6°Shl 


T*Lse2 
S*hlh 
A°eOLS 
9°91? 
2° lst 


L°Les 
L°96¢ 
tos 
8° 005 
6° nes 


e"9Fe 
6°e@Tl 
n° oh 
2°99 


das 


ora 

1°5S9 
e°ssch 
R°60E 
5a 3h 
ree] 

1*SR? 
0°S62 


6°S 49 
e°esh 
+°6e 


T°02n 
e°L9n 
RAO 
1°S92 
T°6ts 


8° 69h 
Peet 

R°?2eHna 
RON 
OF 2ST 


L°9e¢ 
0°0 
n°o 
6°01 
heel 


S*ele 
s*sse 
C*eh 

27S5Se¢ 
S°602 


n° h6e 
i°¢S9 
L*56h 
S°ett 
R° HA? 


1° 265 
2°Ret 
5°55 
“Te LS 
6°9aG 


a*ahe 
2°92? 
nen 
ey i] 


ony 


3TS¥9 SANTW 


aro 
9° 2ShP 
f°entht 
9° R6TT 
T°NA9 
2e°6bin 
£°F9R 
Siig S101 


2°1G9e 
Paes T 
n° Tes 


S*nle 

h°Olnt 
A°S6?T 
L°S2ty 
9*96IT 


g*2Sre 
Tete 
6°2ese 
2° toot 
1°R9L 


L°T95T 
OG 
9°62 
S°RLI 
2° 6ln 


1°2821 
2°26 
s796s 
5° 1S@ 
T*N69 


"°599 
2°952T 
B°Ghet 
N° Tor 
T°S9nt 


Rost 
R°gls 
O°ROCT 
he hhedt 
O° shee 


e*¢a0 
S°592 
arRnat 
Truss 


ane 


0°96R 
6° 2605 
O*/ the 
G*5ine 
L°ngat 
L°Oett 
Geet 
S* TS at 


6°9nee 
L°SShe 
P°acgt 


s°¢20e2 
p° loge 
T*nose 
a°ncry 
C1 me a i 


L°core 
0°26 
O*hhae 
R° 1922 
T*so0re 


SR Lite 
R°oloT 
s°hent 
Qertlt 
2°ceel 


S°109e 
O° h602 
Pade Oe a a 
l*n2é 

9°9S/1 


ELSE 
S*o6At 
L°Hcat 
A°OGhT 
T° 7202 


2° alot 
n°sest 
a°eo9t4, 
6° eee 
°69Se 


tha ial Oe 
n°1SooT 
tied wT eal | 
g°agnt 


NAL 


LUOET £° srt 


T*925T A*HTST 
9° C6hA 2° 169 
£°9Z9 QeCec 
c*eg/ A°SEh 


PTLGG A TSES 
S419 9" 425 
6tTTa = 17996 


ah f° FL9 


I*509 5*G90 
F*TOTL C*Gec 


norm o yr 


cen~mon 


"S96 TL 6¢9 
“OntTl n*e06 
"OSTL P° OSs 
"ACoA 7° 740 
ae th 2°O¢h 


°P9L 2°eon 
"SS 9°6SF 
"29ONT O° heTt 
"THR T°69h 
"9nNT T°6Ih 


6° 08A 9°Lle5 
L°OLt LHI 
N°9015 O° 0TH 
peor S°CQt 
seca, 6° ELS 


0°C6A p°sss 
S*oRA Petes 


6°196 e*c{Ts 
T° 1)|R 1*9Sh 
7°S6S g°nas 
SS pete Served 
nerega O° TRS 
T*Céen G* he 
G*7/19 henac 
F°rgGA aresac 


"Geet Pesce 
*o¢g9 6° Agh 


ze ae aad 


if 
g 
Ao PLh arqys 
t 
i 


“206 R° SHE 


e'snh 6c tFeS 
ee ee Se 
§°S aS o°sts 
arya Pr bES 
AVh Ndv 


ABNOTS LY S3SATH ANOLSMOATVIAA 


IMNAR AL TAAAC ChAKLAAN NON? 
ANNLS NOTIVeSsdC & TEAST 


SVOISMITVTA:! 


Sal 


] 
2 


4 
Nn 
r 
p 
T 


Dn 


r,ntimns 


*a12 
“AHGT 
“ORG 
°S6a 
“coc 
°22h 
06g 
"“QkQG 


“coy 
"Rac 
"hha 


"Hct 
“AOTT 
*co2c 
“St Lit 
*4GQ 


*299 
"ALS 
“ee5 
7219 


"SES 
“O1s 
"Ctr! 
*@GTt 
“Pre 


°TSS 
*aqa 
*o)> 
"9eF 
72h 


eel 
"ga 
“oad 
*acq9 


bag a tae 


*“tptt 
“199 


n 


~ OFM 


rFna ond 


uu 


orn. 


va 


“uM 
. 


zruMNUS 
. 


aN Pan 
. 


VOwIMty 
WOWTY¥ Qt! 
JATIN AQ4Id” 
JT if Jou s4 
STTINAINSA 
SV, In agaaa 
NYeI]OIN 
ANVMIAY 


SLAT 
Plat 


SLA 


Plat 
TL61 
NLAT 
AQ6t 
RGA 


L961 
99451 
cgeél 
OKT 
Fa6T 


Goht 
T9AT 
NGAI 
6E51 
CGaAl 


LSA 
cal 
coal 
rGAl 
CCA 


PCAI 
TCAT 
AGAY 
anal 
Spal 


Jrat 
anal 
Great 
bral 
g7AT 


Prat 
Tr46t 
Ane] 


bSFT 


HYaA 


2 
ne 
ak) 
nQ 


104 


vLOE 89° 9S2 e* toe e°soEe 6°24 0°00 0*°e 8 °-¥68:-——6* 91 2 Et 6°92 6°2s2 esl WOWINIW 


‘ 

© t6ltt 0°82S 1°999 8°9988 2°otd 9°8%9 6°evre T*as0Ee S*ecet L°o6let T*BEst L*EvOl L°tL9 WOWIXVW 

4 c6S6 8°Sl% 8° 19S 2°s09 S°9Ol+ 6°87 9°BEvl 6°0E2 6°86 9°€69 6°9L8 2°2Ss 2°90 SVILN39003d 02 
v uMrB w* Hey 6°L6% B°2%S T* tse S*soe e°cett 2°e902- -0*°S78 E*2S6 6°69 L°es 0°ec4 JTVIANIIN3d OF 
o é£uul 6°TSE 9°24 o° oo 9*°tte 0*°622 B°sSe9 B°evoT B°2ss 9° vey 9°S8S 8° 16E €°99E STIINID83d 09 
y 1679S «4U6TE €°Sse 6°99E 9° 2aT taal Sy 2 B°ELly e°estt 2°8Es 9° OLE L°sty 8° wee 8° 962 JTILN39039d O08 
¥ 


tsveb Cc OBE 9° L947 2°e2ky e*tee +*6Le 0*6S8 — €* 90tt S*rte-— Tt *veg T*€S9 2°ole 6°L04% NvIG3w 
- coee E°HBE L°994% T°€6% >°90E 9°062 2°820t L2°928T S*S08 9° 296 2°S69 9° 9G G°L0% SOVYUSAY 


~ yeoo B8°EeT tet 2°8 S*s0+ 9°699 9*1S92  t*eyz2- e2*2oot -S*tig 9**BL 6* try 9°29¢ set 
%7 9416 6°20S S°Se9 2°89s S°9ly 6°89 T°s09T 6°0S%2 6°96L S°299 9°S8S O° 19S S*6krsS vloet 
s Lye8 "82s 0° 199 €°Le9 8°06% 9°E€8e €°9LS O°rsot 9°2SIT 0*%6LS 6°19 1°99S o° TLS tlet 


vo 1586) L°9E4 1°999 6°EL9 l*° 999 B°Sly 2°698 4°8902 8°6S6 6°99 T*eest L°EE9 E* tts ZL61 
ec croOldilt 2°29% 8°EEe9 8°988 L°26% S*°E94 E*Sonl 9°96S2 S*6EIT 7°E06 E°90TT L°EvOl $°665 Tz6l 
© vu6B8 e8*20S €*°90S L°8IS  § 9*E€€Ee S*SoEe B*062T €*68t2 v*92TT E*9vE 2°*72es 2°2SS 6°05 OL6t 
S UPLB O° Llld 9° L194 2°ely 8°6E2 4°6Ll2 6°t2tl Set €*%SG6 9°€69 Z°oETI 0°205 S°0SS 69e1 
4 t6S6 C°EBY e*tts GS*t79 4°009 S*els B*z6olt 9°B6E2 L°BES e° vey L4°998 1°69 Z°tL9 B96! 
eo cv96) S°SB4 8° 19s e°08s 8°69E£ S°S9% 6°8%%2 7°00%2Z 1°acl €°S94 9° 904 T°2ve T*°0v€ L96l 
v £789 S*0E4 o°Ely L°99€ 6° Tot Trex 8°l02 0°68 0°6%S 9°SSE 9°S99 2°olr 2° dl 9961 
c orSstt T°Sry 9°2S4 L°t89- -6*6ES S*B8E9 O*6l€e- O°0792 T*EBOt L°9LTI 0°696 9° S64 2°905 Soot 
v ume 7° SHE 6°6t4% 6°804% T° tse S°Sve %°S6ST B°6S2e2 0°EER S°E94 €°d24 2° Loy 0° eer 4961 
Vv 


‘e76L 9°62E L°9S¥% 9*Ily B° Tee L°est 9°t9L 6°0E%2 6°86 I°sly 2°609 S°EL9 %° EOE e9el 


w'el*B O°ler 0°Sz2+ 6°B8ES 6°9SE L* Tse 6°ISET B°6802 O°Slb I°9¢s 8°9ES S*6tS d*tee 296 


L°9L6E «62° T2E 2°61S s°sss T°262 0°0 0°0 e°sl0t 6*%oLT 2° cut 2°ste 2°ese €°062 1961 
L°9Sty %*9G2 TPLLE 8° e0e >°6t 080-6" See ©" 0c01-—e*2ze-— 6° £04 ae Sg 4 8°e2ee L°0%2 0961 
0°89L9) 2°Ir 9° €6E E°L9% 9°0LT 9°E0l 2° odd €°edlt 2°eer L°86€ o°estt °2ee woudl osel 


y*l99S %°SO0E €* lee ec E9E €° eet Or EL B°ELY O*es2t B*2sL v°ULe s*l7s O° Bre 0°01 Bsel 


9°2898 6°24 €°s0S 8°08 8° Ise 2°692 e°sz2t T*eese 2°66 6°1SS 6° 69S 9° Ov€ 0°0SE LSet 
B'LB0L 2°SvE 9° Soy O°sse 9°l€e 0*°622 S*ees %°€602 6°696 S°62S 1°299 9*°€62 9° IVE 9S6l 
ES CIG7-"" be 796 EV EGE B°ELE S*9 Cor 2°tes 6*6stt- €*°€9S9 0*el9 6*9L2 %*912 t°od2 SsséT 
v'uc9S 2*08E T°ee+ 9°SLe T°eel 0*1S2 o°ese 1°026 €°.its c°€Sh S°*vee S*ely L°y6l 7S6l 
¢€°991S 9°6LE €* Sve 6° Ive y*erl 9° 702 8°sSe9 B°6rll 7° 6Be 8°962 L°sty B°Sle €°66E £S61 


e°eses L*2eEe €° ese 6°99€ 9° CE? T*s62 1*6S9 E*2s/t 6%Lv2T L*6TET O%lve 9°2SS L°e9% esol 
y°1S08 6°ISe 9°02S 9°€6S S°0L4% 9°89 6°te€et s*ee2zt 2°089 0°69 2°tes 9°uor 6°ely Ts6l 
L°€SO8 —%* 16% 6°L6% 2°909 Y* OLE 7° 684 €*t+2t e*t+ot -7*z7er o* tee 2°20r 8°16€ 8°962 0séT 
T°9S09 S*#L2 Te2e# O°EEY Tere 2°sol L°98% l°9set S*rl8 S*°ESS T*’s9 l*2ee €° LOE 6v6l 
S°4tee 6°292 T°9S4 L°ler z°est L° 682 €°esot e*2292 1°6S8 €°eSsS S*teL L°eS% S°6S erol 


T*0SE6 0°S94% E* ers L°€es e° Fee >° SBE O°6vET v°EL9T S*EZET B°TSL S*6etl T%ler £°99E Lrol 
Egtso Sc it¢ €°20S 2°s09 Leese 1 Sl ( 0°89S 9°T6ET L*0€9 O° vey 9°8S9 €°S24 6° ts 9rol 
O*°628L 2V°LSE 6°S0S S°99S 6°LSE 2° vey 2°29St ¥*¥SOl  8°E9% S“ELE CELEL 9°04 S* 92% Srvot 
9°S9L6 O°6TE L°0%% 0°LS9% €°l62 T°90€ 9°BErT [°8B80E **S18 T°9Ts O°OTOT O°T0*% e°9le rol 
U'SS*Il v* 424 6°tLlY 9° ooy o* lee 0°2es O°L€22 v*18S2 v°0T6 S°686 T°estl 9°698 6° L0% Evol 


8°S6SL L°9VE 1°28 1°99 Zed €°ve2 0*°6S8 e°90zT 2°l68 E°972s 6°98 0°96 ¥°09% 2rol 
t eSlS 8°Sle 6°09S 9°908 2°0td O°zte 0°2n2 €°evOt o0°Ess 9° HCE 9°2SE 6°2S2 2°oel2 Tv61 


cEmly E°90E E°TOE 8295 6%24 0°0 L°€Ot - L°ve2T S*61S—-4*0TE 9°682 S*SG92 B*BOT Orel 
v-SSOS T°ITE O°Sse T*tee 2°29 L°2L B°CEE O°790T O°79L E°L6E 6°69 O0°612 G*BBE bel 
wiUL 330 AON 190 d3s ony jar nner AWW dav dvw 834 Nur BV3A 


AJNOIS LV B3AIY JNOLSMONN3A 


N3hd013A30 JNI13SVH ONV ON3WOI38 0002 
awe er OL IN4WSS3SSV ADY3INZ VET 93S I8uW z °ON AGNLS 


td 


105 


LaSS6e: 
6° necit 
$°£0S6 
N° Snes 
R°sOne 
0°96SS 
h°cong 
P°eSoL 


6° RSR6 
2°ne96 
2°LLe8 


9°R8l6 
6° relit 
L°L9@ 
£°oote 
4°S0S6 


£°F0S6 
S°*e2een 
O°renit 
T°oSee 
6°68LL 


9° asses 
2°SS6% 
O°esth 
1°0699 
0°96¢S 


2°69S8 
e°sO0L 
6° Tnen 
P°R6SS 
0°"69S 


S°es2e8 
9° h20¢g 
n°S008 
2°0009 
0°98nee 


0° 1826 
9°8nS9 
O°T9LL 
0°F696 
LreeSEt 
2°6eSL 
L°QALLS 
2°60In 
1° T20s 


Wid 


“LALEUP REL 


9°¢G2 
6°2e2eC 
L°OLb 
L°6th 
O° lds 
O°sts 
Peale 
o°ngs 


1 at 8 
9° 16h 
6°2eS 


peter 
e°Rsn 
0° 66r 
9°ELh 
e° adh 


7° Oen 
L°9eh 
e° Onn 
pe the 
R= S2s 


6°CTh 
e°aeie 
9° Esse 
T°9¢h 
F°00F 


R°OTh 
boone 
T°ngoe 
heals 
Q°hZE 


6° Res 
O° LHS 
£° 98h 
Ya @ Xr 
T*6S2 


6°6Sh 
2°?th 
6°?S¢s 
o°sts 
L°61h 


6° ens 
L°OLh 
e662 
2° los 


330 


2°66? 
n° 1S9 
L955 
R* 26H 
L°AghH 
0°28 
€°29h 
2°29h 


Lect 
029 
6°CS9 


0°199 
£°829 
p°tos 
6° 29h 
T°909 


L°9¢S 
L°60h 
L°8nrh 
p°9Ogh 
9°1Sh 


6°69h 
h°STs 
2*ne 
S° aes 
Pelee 


2°00S 
l°egn 
n° ese 
n°éen 
n° 28s 


£°OLls 
S°S9S 
a 
O° len 
0° 1Sh 


e°sns 
2°20S 
8°00S 
9° 95h 
R° 89h 
R° 26 
R°SeS 
2° 962 
S°1s¢ 


AQN 


R°ROS 
L° 188 
T°0089 
£°1%S 
9° Inh 
T° nye 
n° 69h 
h° ARH 


8°R99 
2°T98 
6°nts 
n° 69h 
f° arg 


L°S2s 
L°t9g 
6°629 
T°90h 
R°L0b 


g°ees 
2°0Ss 
#°R0e 
S° Hoh 
S*6Ss 


L°SLh 
0° ass 
gels 
S°RLE 
T°Ons 


Ings 
S*9es 
9°10 
6° L2h 
1°9Th 


2°6ls” 


T°009 
n°6SS 
2°5Sh 
9° thh 


0°46Sh 
s*T0R 
2°1kS 
G* les 


130 


O°Sh 0°90 
7° SOL h°ln9 
9°OIh T° 6th 
e° ss 6° ROS 
L°ss2 2°422 
Scent R°FL 
6 les. O° 6le 
6°S0F 0° 062 
9°S0h g"4g9a 
9° 94h T°6nh 
0° 96h S*2ege 
2° nnh 0°9Th 
R° 26h L°S9Oh 
LSS 2°Sog 
6°6S2 89° B12 
8° 68S 7°90S 
0°69 L£°S9b 
o°20T e°st 
O°ORs 2°@s9 
220Se L°ons 
6°Te¢ 6°2ST 
o°“4S¢ S°0gs 
2°6e8e 0°o 
S*6z __0°O 
L£°oLt R°soT 
best R°od 
6°1S¢s 1° 692 
ite e°622 
ETL. DEO, 
£*2?ol 2°*tse 
S*ent preset 
PASE £°Soe2 
L1°696 ph ing 
S°9Ls 9° 68h 
2°ste peegt 
R°sst eo" Ege 
STs: g°Rag 
6° Ins N° eet 
O°ess T'sSsh 
f° lod 4°70 
c* tes 2°ees 
Q° ese G*tre 
Pr ROL g°OTe 
OF Ft — 020 
9°29 6°2L 
das sav 


n°¢ 
S°Shhe 
h°tgnt 
L°68TT 
n°999 
6°T9h 
2°55 
9°S201 


e*rnse 
F*ay9T 
2°sls 


T°ROR 
T°eont 


9° 6get_ 


9*9TTt 
brett 


o°snhe 
0°80e 
Lore 
2° Rest 
#294 


L°osst 
0°0 
S.25¢ 
pened 
6°T9R 


s°2Lel 
2°98S 
Trass 
2°*ssge 
0°989 


"€°6Sa 
T*2?gel 
C* THe. 
6°98h 
T°ecot 
Q*Tnst 
g8°09S 
pe tery 
R°Se2e2 


2°6SP 
2°ene 
steot 
O° res 


Wwe 


OFSSS 7 


2° hey aecyy $F Sp Tt 
N°260E L°LIST Co Thad ada § 
2°sese 6°06 S°eg9 
p*npoe S*ese Sens 
2*hest nr 2Sd G°Soh 
LonStit 6°ces S°9ls 
O°Seay O° eol S* hts 
L°SoRt 9°96L 6°css 
O°Rs22 ne2eht tT°Kge 
R*hthe F°CLs g*hge 
LEST Overt arcs 
E°rsoe 9°snb S*ne9g 
2°esSe A*TsTtT h°lRe9g 
o°surse e°Seot b°Shs 
2°0n2T §°Onb S*ee9 
£°OLSe 6°SEeS Sse 
g°esse O°LSL Cc°AGH 
o°heR T*6nS 2° ese 
6°ss9e e2°GsNt O° Sti 
R°C0ee 6&°T¢E9 he ngh 
S°hOFS 6°0K4 e* hin 
9°*ng0e T°SL8 2*hes 
0°92.0t O°sgt S°soht 
S*oeot s*ele _1°86F 
N°cyat f°ap a°0es 
e°ozet hes/ S°OLs 
pepose F* Tes S°6hS 
p°onde 9°S96 T°9eS 
—J* Stl PFS 9S _ 6° 019 
6°26 n°7tR o°SGh 
L°SOlT S*6eF 6°S6¢ 
T°2mlt F°Stet 9°heet 
L*2eet £°089 9°C¢9 
6°9eSI 6°Olh e*rhee 
O°OnPl O° eel a°TSG 
e°eToe S"*ss9 L°18S 
g°1991 £° LTS LI Sot 
S*Sest S*heg g° 9h 
2°*nedot. n°egn pte 
N9°2eeNe F° LHe e°agl 
9°90Se T*heR P ha 
Z2°SOLT f° 6G9R crnis 
€°2n0t O*ess G*rss 
2°heel S°6“S c= OS. 
e*caont T*hgs AF 6S 
NOE ANK tdv 


AFNGIS Lv S3ATe 3NOLSMOTTFAA 


LMN3hdNT3AAI0 


IMGWSS3SSY AStSN3R vet JIS Jauu' 


30°C GNW Ch3KC99 NONE 


nwo 
° 
o 
wu 
in 


= 
uv 
r 
ao} 


onaryuvus 
. 
Eo) 
Dal 
~ 


oMnaT Us 
. 
is 
~ 
Nu 


NDING +rrtAeSF- Ss 
. ° 
~» wn 
~ fat] 
Nu ™» 


voman 
. 
wn 
o 
~ 


woh Inge 
WhWIX vl 
SVILN3IIM|d 
STIINIAINSd 
SVIINIIMAd 
371 1N3II43d 
NYIO3W 
AOVHSAY 


SL6T 
nlet 
FLAT 


elot 
TLAT 
NL6T 
69AI 
S961 


1961 
99461 
S961 
hOAl 
S96, 


2961 
T1961 
196T 
Aboot 
RS6I 


LSaél 
9561 
SSal 
rset 
SSal 


esa 
TSél 
oc6t 
Anal 
Pret 


Lneét 
Snel 
SnAét 
frat 
Snel 


Prht 
Trél 
Nol 
AgAT 


vgs 


02 
On 
ng 
oR 


106 


L°OL65 
e°SeLIt 
5°1096 
n° onsa 
a°?6n 
O° 1Shs 
2° 6P0R 
L°nedl 


R°S ehh 
O° lhlo 
T°2S¢R 


2°2SR6 
R°S6LTT 
2°P068 
9° inte 
&°7N96 


£*1T096 
S°Shen 
9° ISSTI 
b°onsR9 
8°926L 


6° Onhe 
L°O16E 
T'6pth 
9°9919 
O°TShS 


0°98999 
9°2604 
2°298h 
0°9T9S 
S°OLLS 


S*2S58 
P*6n08 
s*1908 
?*aG09 
F°LISR 


h°TSS6 
T°6199 
6°TERL 
9°R9/6 
6°TEerit 


T*009L 
S*T6dS 
6°8Elh 
N° Lh0S 


Wiol 


“HOSOT/SRL 


9*hG? 
9° P25 
R°SLhb 
h* heh 
A° TSS 
N° 6TS 
9°6LE 
othas 


6°TT 
6°20S 
A°R2S5 


T°9¢h 
2°29h 
2°20S 
L°9OLh 
S°SAh 


S°*cen 
S°0fh 
T°Shh 
hone 
6° R29 


O° Teh 
L°6ls 
9° hGe 
2° thh 
n°Sos 


6° Teh 
2e°eane 
T°L95 
£°6LFS 
9°6LS 


S°ess 
6°1S¢s 
h°l6n 
L dag 3 Ad 
S°292 


n°S9h 
e° lin 
2° ss 
n°ats 
fh neh 


T°9One 
R°CLh 
F°n0?e 
| eid tn) 8 


934 


prtag 
9°999 
L°thHs 
Q°*/6h 
n*?Phh 
T*cas 
S°L9D 
h*agn 


peat 
G29 
6°99 


0*999 
1°59 
2°905 
€°19h 
I°1T9 


L°Ths 
£°ETh 
S°*2Sh 
R°6Sb 
9°9Ch 


6°rhlh 
9°6IS 
£°Sls 
S°s6s 
2° TRS 


2*S06 
f° enh 
1° 6s¢ 
R°1Eh 
T*Ses 


2°ses 
S*0LS 
e* Lon 
0°26h 
n° 95h 


2° 8hsS 
2°L0s 
Pecos 
9° 0th 
R*Sh 


9° 19h 
R° OS 
e° tos 
T°’ nss 


ANN 


A°905 
£°989 
T*S09 
2° 20S 
N° Sth 
g°Cg¢g 
S°lh 
S*26h 


4°9 
T*R29S 
Paha 


8°FL9 
2°988 
2°RQts 
S*tdh 
n°on9 


2*0@8S 
9° h9OEs 
9°99 
T* 20h 
e° Oth 


@°RES 
"GSS 
4°90¢ 
1° 79h 
6195 


L°98h 
9°sss 
9O°TLE 
R° OLE 
S*O0ns 


Q°S9E 
S°56S 
9°909 
6°2Sh 
9° 12h 


9°FRS 
T°S09 
n° has 
f° 9Gh 
O° oth 


O°noh 


£°908 
2°2nS 
LEbes. 


£30 


nen 

e°ekhhe 
Roehl 
N° hott 
a°CRa 
L*bit 
9°RSR 
T*620T 


a°2992 
6°109T 
6°SLS 


#°69R 
8°S9OrT 
g°T62T 
e° tert 
N*Polt 


2°ahnhe 
9° 102 
S°RIS2 
9° 9651 
T°r9o/ 


7° Lost 
0°0 
T°Se 
N°hLe 
L*tribh 


2°*Rlel 
s-9ac 
£2tss 
2°269 
9°*cQQq 


47969 
L°tget 
T*tret 
G*99h 
C*nant 


2°OGST 
2°696 
P°S9CT 
Q°EShT 
n° OF 22 


R°RGR 
6°9G? 
e°Por 
9°S$SS 


ane 


4°CFQ 
g°agns 
6°2Ihe 
pregne 
9°nGO] 
9°SOTI 
Hegel 
2° leet 


R° one 
9° 1She 
L°nsaty 


n°690e 
€°l6S2 
0°065e2 
T*Shet 
6°? The 


o* 10te 
6°S68 
L°0n9e2 
9° 1522 
6°RbEe 


h*hite 
Z°Si0t 
e*nent 
L007 T 
T° Taet 


m*L6S2 
6° 6802 
aragtt 
9°626 
S°PS/1 


O°Sslt 
f° ebel 
9°NSOT 
R°hShl 
0°529e 


T*rhL9tT 
S°265l 
6°FS9T 
Q* PENS 
§°S9Ce 


h*AROLlt 
6°2S01 
e°ceet 
2° root 


Noe 


G*nyt 
O° hast 
6° 066 
| att ay A 
y°AG/ 
CASES 
S°*STR 
#° 208 


O°ASHT 
0° 661 
e*1Stt 


2° 196 
HPht 
Eves UT 
F°ngs 
2*ess 


£°eG) 
L£°ans 
e*sant 
O° 159 
1° ROOT 


°8ZR 
LT 
SUES 
"Sub 
"T92 


UMOWONR 


6°Ub6 
2 * PHA 
L°S9S 
no 71° 
T° ARS 


S*692T 
"619 
6°6h 
S°*So TR 
2°90 


> 


O° nest 
e°1s9 
f°cgh 
BES 


nm 


"66° 
*ciCc 
2°6LS 
L°¢ga/} 


~ 


AV 


T°Sht 
COUPE t 
9° FAO 
g°nge 
F°GGh 
FOS 
O°res 
h°29¢ 


769° 
e@*T9a 
R°7Ec 


S°S¢9 
1°86a 
9° Ons 
9°oH9 
G°hon 


e°cor 
6°SSS 
6°ORTT 
n°Goh 
h°CTh 


9° hes 
T'SHr.t 
£°90hr 
9°TOn 
S°0S 


J°6nG 
RES 
Preks 
T*oGn 
L°°62 


UTES 
£°eo9 
6°Se20 
L°SSS 
gn°ncc 


ecw 
$°SSh 
re 07 
De Serl 
T° AR 


62S'26 
5° hss 
O°OTE 
G* cas 


Hdv¥ 


AANOIS I¥ S3ATH [NNIS"OITI: 


OHSTR Wh4 ANTIASWE OMY ChaFaaAaN none 
KOTLAAS Deen 


Ln gwss 


ASSV ASNAND YET 


M*hle 
°OEGT 
S*S19 
2° S6S 
6° hes 
YD 
*°es9a 
fh? ona 


6°?R/ 
G°hQc 
T* Tha 


W°GSst 
6°SOTT 
Grace 
MASTT 
#°cCoe 


A°20n 
T*cag 
g°99¢ 
o°eeh 
he ang 


T*Ss¢ 
OSETS 
Ttond 
honStt 
2° 0hS 


oe ah 
£°299 
| ial Pi it 
QoS 
L°¢Th 


e* hed 
NOTES 
oro0r 
2°09 
2°sel 


oC TT 
he 41G9 
n°ce] 
sand 
2°GCTT 


- 


c*07q 
62CS 
6° LA2 
P°S4K9 


Yvan 


A°?Ge 
o°oHndT 
2*26c 
°SUb 
S* ORS 
orcey 
Pretty 
T*OCh 


6° Tn 
Ye Tips 
Pagac 


e559 
A*GPhny 
2°25 
(Cmeee Ao 


T°enGc 


O° Ths 
PAIN 
b* Cah 
o° te 
Lt ey ALS 


ccAES 
1° 992 
e° Res 
T*2$$ 
O° rE 


Cons 
2°S62 
$°Ski2 
Gath 
Q°C5 


e°ace 
h°RQb 
"CAs 
7 UEy 
“OCh 


~“an 


*G2@h 
"Gen 
cab 
"HAS 
Foy 


oe AMT, 
. 


0° 96h 
4° PG? 
O*rae 


2% o 72 


on 4 


Tee ot 
PG 
e*9oac 
N°oet 
Tecag 
tscas 
T° LO 
ToL 


c*2eq9G 
CHAS 
metic 


$°OTS 
6° A6G 
a°S0G 
Genes 
1°*tga 


n° 6S$ 
n°tor 
2°saas 
O°R2h 
f*'SéS 


Co REE 
$*962 
“Ohne 
Hees 
N° 


iat) 


Q° Shs 
nh The 
@*°lee 
7*S6T 
S$ *° BAS 


0°99h 
6°elh 
1*C6e 
A°nog 
C°HGh 


T*ca¢ 
6° TTS 
F*h2h 
I ies hy 
T° 7/0 
R°*NYb 
eter 
T°L9T 
T*e Rs 


oe 


HP Tees 

"A TX ia 
FITINGI4 3d 
JATINAGe AA 
STTINa9zVaa 
JITINAYSa 
hepa 

sy IAY 


SL5T 
FIT 


€lAT 


Plot 
TLAT 
LAT 
HIAT 
NGA [ 


LOAT 
S9AT 
S9o6T 
S9AT 
FS4at 


296 
TQOBT 
N96T 
AGAT 
SCE 


LSet 
SSal 
SSat 
FSaT 
SSAl 


eShl 
TSsét 
9G6T 
APB 
QraAtT 


/Hay 
Sha 
ChAT 
ona 


Creal 


Anal 
ThrT 
OnAT 
45461 


Nh 


107 


P°AT6E 9° bh?) T*°962 g*tog e° Os nao ara 2°EaQ e°aGT nest orehae C°an? AtPrel mre TM LE 
Co eflit 6° ees 6°099 o°TeA hn L°2n9 A*Inhe O°FSENS e2°QIst n°oost Hh tsst G*enot e*ag9 OT X eb 
SE le:S6,. 2 -0'Lb arose 0°09 heeth 5° enh b°Ssht A°10ne T°cRb S° ans beTy¢ er ync TATE JITINADIA Ne 
2°6lee F*bIb L°26h 9°7ES O° Ln 4°262 OT LEU S9°Fs9ne 0°19 6° hrs eR 5° Ark a ita 1) JVIIWNIAAASA Ab 
N°620L 8° 9nF SP LEH L°Reeh S* Ae? pe 222 2°619 Len | Sees roll US Sh PRLS Or Tss Vroas 1 2943-¢ Ag 
P°19SG H°FIF anes L°095 F° RET r°19 F°ROp Q°AGTT #&°4AaG ecco, a°eth hehe n*ke JTTINAIMAd Ne 
e°Ss6L GS Hle 2° eon n° 99h LELUSs R°2Le n°ecR peer OWI | £*192 AoE TC g* 17a G°h[r N° 70 Nw pas 
R*T99L N°BLE pe tot S° Leh f° 205 6°nge2 6°220T S*teRt§ t°ene g°Lsc F*HQg G*TSh N*20r J9VMaAY 
2°0986 8°9 han 4 teat f° t0nr 0°¢s99 2°9n92 N°hS22 Z°SGhHT L*hgea A°LlLd C°lgr c°7c6s CLlél 
$°S5896 P* 16h 5°029 N°*¢9G pe2th S° eh S*ragt °Shhe e°Fe Qg*9G0 2° els arcss ph hse rlal 
S°9e@28 ft 226 Re*scg T° ?o9 T°Shh P°AL? S*0ls A°FPST S*ISTT eeygyc f° acg 7 Tas 5 gag Slat 
9°88l6) O° TE 6°099 1°9399 0° Onn 2°60 h*ege 9°¢902 1°94 nenga h*1EST g°Rea 2°S0S Plat 
e°esltt t°lSh 9°929 eo°tR9 9° @Rh 6°9Ch S°AGhT S°tece veegtt 9° F698 P°ONTT C*Ondt n° Pas TlLet 
O°Thes 9°/6h T* TOS T°sts S*6e¢ 6°Rb62e2 O*GHeT 2°rege n°9eTtl S° the Pe lts R°snS "for L461 
O°PROG B°TLb 2°29h h° 99h 1°Sse2 Pi eti2 OS *hTTT S*Oret Othres G°9949 Z°rSTT g°ene h°ShG FOAL 
$°ThS6 2°elr 0°909 F°Ro9 S°96S 2° Ros 9°28TT e°s0he f° ZeS fh éeh L°0S@ L*hre e*qqq 9561 
9°lsS6 f° 08h 9°9¢S e°cs 2e°soo¢s 4° RSh 6° Imre 6°C6FSS C*eSl C°nar CP IKE peice FeSSs LOBE 
S°Talh n°Seh 2°80h S°*6S¢ e° lb g°o eo Wie 2° POR 6° 2ns R° OSS n*°099 R°hIh €°*S2h GQKT 
6°LEPTT O° Oth helt S°eL9 R*GES 6°1S9 O°TIS2 6°hE9E SLLOT B°SLTT F°T96 O° Tbh T° ToS CoAT 
Q*6L2R 3 F*OnEs L°heh 0° ?0h O° Lee 6° RES e° 06s] 6°TS22 c* tsa S°0On C*yth c°?hh 6°2eh FO6T 
P°S99L R°S29 S*1Sh T°Son Le Ls T°Shrt 2°25! 2°sese ChE F°Ath $*S09 T*AUg 5 * 999 CURT 
F°LLE8 6°STh R* 69h L°ssS | g*es¢ Q°SLs R°NGst L°ente ors B°8TS a°nes n*gge be Hts 2461 
MP°6T6E O°hTE S*hts £°0SS a" age oro arn O°OL0T 8&°E9T o°est &°60E 2°2Re2 S*e8e C941 

98° T6Nh 96h? er nls e° To? g°St 9°O Z*at S*rtnt T*og¢ 22 T.0iR hea¢gs bo heg T°o¢? N96T 
0°1699 T°9Eh f° Ras 0° 29h S°99t 0" Le 9°19¢ O°COIT 9° ter G°OKS S{6HTT yrpes S°SeEg FSET 

Pe lLAFG F° NOE T°ay¢ 9°acs e° eet he 19a $°QOn r°cgel c*csc; e°casg 2°ees S°Sne¢ 6° Ob 2SAT 
h°ne9e R°9Th T*aos¢ 9°SLh L°Lnre 9°?92 e"Tiet “2°tese G* ths S*2ns Teens L°Sns LSAT 

N° H20L 12 20e F°lSh L°o0ss S* lee eee 6° Tac T* rene L°2eS e*7¢9 er Ree E°OSs 9S96T 
9°Pb6lbh 0°29 9° rcs s°9a9¢ S°s9 Q°l¢ f°*Ses R°OSTT 9°/09 S*#9p Acne L°2?22 SSet 
hesss P°hls L°9eh fen GR S*6st ph *bhe hone 6*hTlé N° fthh 1°61S T°r tt Ce tHl nCAT 
R°90LG S*hls 0°nas p°cgs F°Rsy S°O6T 2° ALE f°cr i e'lbe C°Sih retss 2° has S&nt 
6°9R28 Pt les TFRs L°ass S*622 S*aHe c*ega oe’ dnt N°COFST Lehel 2° Ons 6° 2An 2C61 
7°986L = R°OHS P° Gos pe Res R° 99h L°2n9 £°*S2rt L°9€etT 2° ego é°Ce29 CoHROn g*L9r TSsl 
6°/66L £°9Rh L°26h c°rn9 £2 Le 8° ear L°oset 6° hhst e°ne9 6°69 RTS 0°62 NCAT 
9°266S 1°892 6°S2h f° Leb 0°60? 9° ToT T*08h O*anDT ertce Styre AOS e°Ch? ArAL 
7°SG2R f° lS2 6°0SP S°91h S*6ntl 6°SR? T*rscot e* 1192 Ares | ame ar S°A Rh fencth Snel 
8°1926 &°6Sh T°ShS S*eLls: T°O0Es R* TES Q*SHst Fagot L£°ShL Sell. €* few arogs net 
S°Sss9 l*°eTh T°20S 9°009 Tees cae 8 €°295 S*cest 2°ngh 5* 759 4° en F°GOG ahet 
S°S9LL Teese 2°00S F°6SS g°*ss¢ p° Ren n° LSct 2° engst CrP las arnel T° ees 2°6ih Srat 
9°SOlL6 ATSTS S°Seh F°1Sh 2°¢62 P° nog h°ssbt O°9Egng SSR UL S*SndT $*Ser S*nts bral 
2°ROSTT F*AIh 1°29h L°RSh | toe pecs N°29°2e@ G*acGge N°*nos P°SGTT Atauay n° 20% FOKT 
P°9sSL O° Ths 4° TRb 6°«Sh 9" Re2 } ae 8 Eecd b*2SQ LI AOE Q°02S betes a°* (4h 1°OCh PAT 
R°L2LG LYALL 2°sss e° TOR eo? TE2 e* ite S°?SP 2° snot 2° 425 K°2OS Cw eho tole Tne 
S*T80h 2°hb2 T° 962 9° LES Qty nen g° 16 hae?) Anos vt 2K? CRG? 7 eyT Apart 
h°SPbh O° Ong O° 6S 9° res a°ac T*99 ei kes Gtecnt c° nes 2eaga O°S 42 Tees ASB 
Wind 334 ADR 130 das gnv ane Aner Ath adv aan) aq, pee i nl 


AANOTS JW SSATHY 2NOLS"O 77394 


NADHOTG wOM¥4 3CC ONY CN3KODIN Hare 
“HOsSOT SEL INAWSSAISSY ADMINS VET POTIIIS Bsa s ora 


108 


L°OL6E 9°HS2 e°-tas 6°90¢ e°sn ern nen 6°S6R S*ht T°Set i*rle 6° ?Ge Test Tuy 

9°*Sec_tTt 0*Re2S 0°999 1° 999 LOST T°6n9 2°*Aanhe g°08NF O*rest TSLTST reesgy necengt 1°TL9 EAA TY YW 

$°T096 R°SLh L° ts T°S09 R°9Tr L°anh R°HShl 6 °eltbhe 6° 064 Q*569 c°cjo e7 ess 2°90G BITINAG*ad ne 
h°snsR h*hen R° Loh L°ens n° ics F°SOs O°hoTT n°egne L°2Lle a°esgs o° 549 L°ssop N° Veh SITyMAIMS An 
9°260L 6° TSE h° ent a° Shh 6°52 P* 92? a*cRge g°ncotT F°aG) $°CSh §°H9G S*GnS Tous ATP iNsg4gAa na 
N°TShS O°ATS T*Ses e°sg9s L°2nt Qs J°rlp a°cstt Pe KK S°NELS 1°G1h a°0eF hl Sy -d AVT INADA OF 
g°6n0e 9°6LE £°L9b S*tlh Tees 2°6L2 R*ASe PeeOsT Se*ste nen2c 1°2o9 2°eLh T* 70h NeTO a 

L°rell O° nes h°99n S°?bh R° 905 R° N62 T*620T e°leRnt R° 109 p°2egs f° P69 T°9Ghn T° 209 IOVMAAY 

R°S266 6°IT heat 6°9 8°SOn r°699 9°29692 ae*hhee G°ASHT 2°699 4°2R/ 6° Int e296 Clel 

N*inlo 6°20S 7°Sea T°ROS ee 1° 9th 6° L09T 9° 1She 0°66! Re TaQ e*hHac a°* THs CASS PLAT 


T°2S¢B A°R2G 6°099 2°19 9° 68h 2°*9R2 4°9LS L£°pseot e°/Stt R°eHs T° t#9 yeouc Pets Slat 


2°2GR6 = 1°9Eh 0°999 R°FL9 heb 9°SThr R°69R h°6gne 8°196 S°cs.9 He Seep 2 Keg S° OTs PLet 
Q*S6LTT 2°eon b*g29 L°999 0°f6h £°S9n R°S9ht F°1bS2 R°hhIt L°R6R 6°SOTT o°Shit S°66sS TLat 
2°70e@ 2°20S 2°90S 2°ets 6°ees g°SOF e{léel. OF 0652 Test 959s S°2es 2° 25S 9°06 OLAT 
9*znte L°9Lh ¢° 19h S*tlb T°0ne es bile e°tert tohet &° hss 9°S69 L°Astt o°20S5 cease 6°AT 
6°n096 £°SOn TtT9 h°song 0°1T09 Sets O°hOTT 6°eThe L°s8S G* her H#°CSaR T*6ha 4*1L9 RGAT 


5°1096 S*S8h L°tHs L°08S 9°0LE £°Oon 2°Anhe 9°T0he F°Rcl 9°Son A°=z0h Pr ths O° 6ES L961 
5°She@h S°0Eh S°stn 9° HOS 2e°eot é6°et 9°102 6°S69 L°ens A°ocy T*cga e° ater f° ten 9961 
9*TSSTI I°Shh S*ech 9°<89 2°0ns £°95:9 e°etse L°0nGe B°S9OT B°ARIT 8°99S n° G6r 2°90S S9AT 
p°ense h°Sne R*°6En T° 10 f° TS¢s 5°SHs 9°G6ST 9°1Se2) f° /E9 h° Cor G°?eh Penh N°O?n nont 


P°926L 6°ReE 9°9Sh 2°oth Lees ores T°rod 6*Rese L°eont h°sin pegne e°es9 h° Fos F9AT 


6°0rne O*ten 6*hlh g° RES 2°1cs 2°29 27 LSct H'hIte “2°92e Athes T°S¢S G° 65S n°nes 2941 
L°O0L6E L°6TE 9°6IS h°sSss 262 0°90 n°0 L°SLOT 9° HLT Tent O°STs 17992 9° Ag2 196] 
T*6nth 9°hSe2 £°SLF 6°90E L°ol 0°0 1°Se2 2°02e0T 6°tLE 5°°0h Tord ener 2*0ne Neb) 
9°0919 2*thh S°S6F T° 19h 6°OLT r°sot O*rdd L°OTLT §°S8H Q°TOn pepstl Teees n°2es ASAT 
O°TShS H°SOFs 2° 1es 6° 199 gt2st P°SL /*blb T°leet e°t9e S°0Ls 9° e0ns HAPS O°O1h eGAt 


0°9898 6°leb 2°S50S L°08h T°2s¢ 0°492 2e°eLet m°/6S2 6°66 L°6rS L° ERS Cong R°ehs LSAT 
9°2600L 2°RHe heen R°SGe 6* tse g°Ree F°RRs 66802 &° 296 g°1es L*2e99 2°56 n° tps 9céT 
2*298h 1°L9e L°6Ss g°tL¢ 6°29 0° L°tss 9°99TT L°89S T°2t9 L*hle §°Sle R* lee Ssol 
O°9T9S F°6LE R°TEh 9° 9L$ 6*¢sot R°nGe R° 2S 9° Neb n° 71a T° Sh ee hes c°oTr L° 967 nsaAt 
S°OLLS 9° 6LE T*Ses S°One L°2nt 6° roe 9°G99a S*esit T°6Re ES 362 teeth G°SLls 5° h6S SSéT 


c*2cseg S*ess Cree R°S9E 4°sse2 6* hee 6°R8S9 o°sslt e hed e°ecs 0°R9n esét 
R°6n0R 6° TSs S°oLls S°*s6S F° Lh T°6n9 L°veet hcebel 6°629 C2159) n°t¢9 h°agn é°eln TS6t 
c°1908 f° Tbr 8° lon 9°909 LSLE 2° 68h T* They g9°0cal 6°R6n 4°C2R o°00L 5°96" T*S62 OS6tl 
2°9509 e°sile O*°egn 6°2eh p°*ste o°Rot S°98h R°rSGhT C*s Te 1°ecs 2°eS9 Taal a L°nos Sret 
CATES? Grege 0°9Sh 9° Teh O° mst 2°06e2 S°ngnt O°$e9e 2°cael L°sgr c°6esgp PhAl 


un 
. 
pr 
so 
Nu 
- 
_ 
. 
~ 
“ 
wal 
- 


ni 
; 
n 
0 
= 
° 
=) 
a 
n 


h*TS$6 0°S9F 2°9nS S°se@s G°nes 2° RRS 2*0GSt Tehez9t O°HesST 9°TSZ 6°OPTT #&°Sen E°S9S Lhet 
T°6199) 2°LIh e105 T°S09 S°ons 9°¢e et 2°69S S* 265) 2° TSS g°Csn h°1G9 s°Ser e°tts Shel 
62 TSALy ie? LSS 8°S0s p°n9as 2° ass L*neh P°S9ST 6°SCST F°ROH 9 LE: 0°6el S*?0n S*ner Srat 
9°99/6 O°6TE 9° Or h*aGh 9° 162 9°90¢ R*HShT Rraens L°eLeR pesel F°RONT L° FAS L°Sth Prat 
6°TShTT heen R°Sih 8° Shh L° ves R° Tas peaegee £°S9Se2 4°R6A T*A86 ergsgtt eee Te 208 Trel 


T°O09L T°9HE O° Lan 0° "9h. n°sge T° phe gR° AGA M°POlT S*%66R G2cesS C*O/9 N° Qnh Q°N9hb Pret 
S°T6/S R°SLh ROHS §°908 | koh 7 9°$ee 6° PS? 6°ecnt £°*5c¢ Senesy 6° LS¢ be 2S2 e*6le Srom' 
6°RSTh F*hO¥s 22 TOS L°ens e°sn arn 2° rot e°cset ¢°6le O° OTS &°LR2 arnge T°L9T Orel 
o°Ln0G TIt?e I*nss L°625 0°s9 c*eLl o°sss a-nont L°*Soe c°ces 2°$69 eral? T° One ASAI 
TWwidl 339 AQDN L130 das gnv aint nne AVI udy Ay #34 Nee he 


AANGIS Jv BBATe BNOISMOTTAA 


OVA WON ANTVASVE CONV C*ARCI3e ANOLE 
*hOos/OT/EL INAWSSISSY ADHAND VST POTIABS DAdaw 9 ern AONIS 


109 


9°N265 
e*esltt 
9° 8556 
R°082eR8 
N° 9E0L 
PeRRES 
2° LRAL 
* 2992 


1°1986 
£°ne96 
S*68eR 


9°6816 
So SSLTT 
N*°2nRe 
0°SeNe8 
§°2nS6 


9°RsS6 
9° 28Lh 
A°OeHIt 
R°08CR 
2°ngal 


£°@LeeR 
9° 026 
L°260h 
9*°2699 
p°Rees 


r*S2e9gg 
O° O£0L 
°° 66Lh 
h*sSss 
RP" LOLS 


6°AR29 
2° 186k 
6°R66L 
9°S66S 
L°7See8 


R°RB26 
¢*acgs9 
£°AOLL 
n*9n/6 
2°69stt 
plese 
R°R21S 
S°280n 
b° heen 


wind 


“HMO/OT/EL 


9° Ane 
a°ses 
R°OLh 
health 
6° 9s 
N° Hts 
o° rls 
O°ALE 


g°9 
6°l6h 
0°¢ses 


T°teh 
2° LSh 
1°16” 
L°tip 
£°RLb 


S°0R8h 
S°Seh 
T°Orh 
p°One 
6Veeo 


0°91n 
9°nts 
9*6h2 
2°9¢h 
n° 005 


6°9Th 
2° Se 
T°295 
s°pls 
S* rls 


S*les 
6° 9RS 
1° 98h 
R° B90 
S°1S2 


0°09h 
ec etn 
e°eSs 
N°hTE 
hen 


Re Pes 
R°OLH 
£°662 
T°90§ 


JAG 


¢°962 6° TOE RR RE 0°9 0°90 g°98R 

9*199 L°1e8 +m 1 a 2 #° ens N° Prhe T°Se0s 
1°9SS 1°09 p°e2th h°?hh G*5Sht 2°L0be 
R°26n L°LeS O° Lns 0° Abe] pea ATH | L°s90e2 
he lsh O° ash G*622 S*2er S°ALD necHrat 
T° ORS e°ng9¢g FOS T s°19 n° oah A°Oott 
5°29h S°99h LOLVS 622 S°7S@ R°POLT 
be ton S° 18h n° 20g 0°S9e2 o°sent 9°T2eT 
Pett f°? f° TO T°999 °9n9e T°#Sec 
h°ne9 T*99¢ he 2tn penn 9°TOST 6°Chhe 
6°SS9 25789 2°*Seh 6°6L2 9°0LS O° 6n9l 
0°199 g°9299 0° 0th 5°60h S°S9R Pert ih Wa Vr 
£°e8e9 2°198 9°86n O° LSh 9°6ShrT 9° T6Se 
e*tos 2°sts S*6ee 0°62 T°Seet S*hEese 
5°29h S°99h 1°G¢s2 62k b°PTTt pe onet 
T*°909 n° asa 9° 96S £*e0S EEOC 2° l0re 
£°9SS L£°S2ds 2°99¢ 0°HGr Nehhe 0°965e2 
§°R0h 9°6SF R° 16 9°9 F°*10e2 5°89 

S°lhh 9°e@19 e°S¢es 0°2¢9 OVeLe2 90° SE92 
R*° heh T*20nr O*Lns 0° 6Ss E°NHCT N*eGee 
9° 1Sh 2°Ccor EDEES e°ont Q°L1cl S°Seee 
6°69h R°*sss R°2SS 6°SLS 6°ncsT g*sote 
9° his n° oss 0°S8e2 0°0 o°0 T°GLOT 
"ols 6° TOF £°SL n°0 R° Pl S°R Tol 
G* eRe T°29h S°991 T°l6 2°Lz91 T°SoLt 
er OLS 6°9G¢ eet c°lg9 n°egon Ss°cgel 
2°90S L°SLh L Lys L°?ge2 6°T Let L°T6S2 
nelgn 2°O0S¢ S°lee C*2de 0° 28S 2°ha0e 
L°res o°ogs S°s9 L°-lg o*cec 6° OTT 
R°OPh PT LE 9°*6R1 S*hpe S°*9te O°CTé 

T°0REs S*Sss 5° Ost 9° O6T 5°619 6°On/t 
7°RQLlS g°ngo¢g G*hee 9°8R? 9°2G99 Bae a 
S°S9s S"eRes 6°S9h R°2n9 RUS?22T R°*SRe2T 
R° 26h 9°1T09 S°eLe 6°2Rh R°MSFT N*SHSl 
0° Len 6° len a*6n2 L*Tot 2°0Rb T*éhbrT 
0° Toh 9°OTh 9° 6h a°rge2 errant ba an Gs 
e°ens S*RALS T*0¢g¢ 6° TRS 6°FHFST b°agat 
2°20S T°009 T°6es SLT 64°296 9°S6ST 
R*°00S b°6SS 8°SSF S* Reb T*/SCT SF °On9t 
9° Soh f° Sh 2°she g°00F G*esht Tseng 
#* RAP R°PEh SULLE S*cLs T°?g72 9°6S52 
N* 2h N° 6Sh 9*P?e a°lse c*egqe 9°20/T 
R°ogc S=108 1 Staaf s°lte SiteGe S*ipnt 
2°962 L°LEs R°RE 0°) 6°16 G*he7T 
T*AnS L°heg 9*as e*ag tune fra erecntT 
AON 4130 das any Ne NOt 

AANQIS 


NOLSHMOTVIAA 


INARSSASSY ADNAN WEST 


6° RGT n*eEt 
S°RIST T°90S51 


C°GOK 9°9Ec 
1°799 6° hs 
PEK) 2°9¢h 


f° Res a°cas 
£°109 6°RIS 


T*°209 pe 1sgc 
£°sSht L*hge 
£°Sb) R°9¢9 
SYTCTT. 227s 
T"9c6 S° sa 
C650 ts 2256 
SG2Tt 9° Th 
T*6troe 9° aa 
9°R2S S*ten 
/°2ol 9°09 
O° Ens 6°0CS 
6° LLOT “6°59 251 
5*1¢8 n° Nah 
T° /66 he Oth 
T*t/9 6°ETS 
6°S9T O° ast 
e°ags F°TOh 
frddin 9°S6S 
o*ccZ 2°ogs 
e°Sh6 Ltrne 
L°9L4 25 a2sS 
Teecc T° 209 
f° Te 0°Onhb 
pros e°T6? 
R°S9eT T°90ST 
2e°hlg §°289 
&°S8h 6°02 
e218 EO UES 
G*pco 6 ° prs 
F°RTIST R°Ond 
o°*c29 e°0sn 
e°s oh 9°19¢ 
T° 790 Pp * etl 
N*S 6s T°hOA 
6°S69 AeNeS 
2278s 7° 4eS 
So.2S 6° HOS 
orecy cC*Nes 
AVW dd 


Ww S3ATH 2NOLSMOTTAA 


WOAS JCC CNY GhAKC IZM A002 


MOTLISS VAAW 


1°6&9e 
LAST | 
eT 19 
2°FRO 
S°BLS 
He] 
LOLS 
h*ROeG 


GVLLt 
FeRLG 
1°9¢9 


Pe test 
EP HOTT 
G2ets 
L°Hgott 
1*0S9 


6° 165 
T9099 
8°1T9S 
O's Lt 
h°sng 


T°ass 
arnts 
T°cse 
h ant 
e°s¢es 


Lens 
1° 159 
1°6#92 
GRITS 
L°Sth 


T*trel 
n*q20 
n°c69 
1° 19s 
P*te/ 


E=6STI 
b*269 
(iia) Gray J 
S*onnt 
eP°ssitl 


c*tl9 
A°?7CS 
A* eRe 
27aRg 


AW lal 


9°6G? 


An nra 
. 


> 
. 


Ne TALL 
hTX Wh 
2ITINGINEA 
JTTIN3AIN3d 
FAT Ih ag+ ae 
STTiN3ag4a4 
NY TAAL 
ANVeESAY 


cLAT 
heel 
LOT 


Plat 
TL61 
LAT 
AGAT 
SGAT 


196T 
99AT 
S9éT 
foAT 
SOAT 


?96T 
194T 
O9AT 
ACH] 
OGAl 


1S61 
aGel 
SS6I 
rcol 
SGat 


eSél 
TG61 
OS4T 
freayl 
arAl 


Lpot 
onét 
Sreat 
bret 
SHAT 


Pret 
TrRAl 
NhAT 


ASAT 


AMSA 


Se 
Nh 
ng 
ne 


110 


rr lL Cc CUC )hClLhL CUCU 


